Effects of gallium on bone in the rat.
Gallium nitrate lowers the serum calcium in patients with hypercalcemia caused by malignancy and is available for clinical use. The mechanism for the hypocalcemic action is unknown, however. The present studies were undertaken to determine the effects of gallium on bone metabolism. Normal male rats were implanted subcutaneously with mineralized allogeneic bone matrix. Histomorphometry of the implants and of tibiae was determined after three doses of tetracycline administered at intervals of 1 week. Gallium as nitrate was administered daily by intraperitoneal injection at doses of 0.9, 1.8, and 3.6 mg elemental gallium per kg body weight for 21 days in one study and at 3.5 mg/kg for 33 days in a second study. All the gallium-treated rats gained weight. Rats given gallium at doses of 3.5 mg/kg or more grew at a lower rate than untreated controls (-7 and -10% at doses of 3.5 and 3.6 mg/kg, respectively; p less than 0.05). At a dose of 0.9 mg/kg, gallium did not inhibit bone resorption or lower serum calcium but inhibited bone formation by 32% and bone apposition by 36% at the endosteal surface of the tibia. At a dose of 1.8 mg/kg, gallium produced modest hypocalcemia, prevented a rise in circulating 1,25-dihydroxyvitamin D [1,25-(OH)2D], inhibited bone resorption in implants, and inhibited bone formation by 19% and bone apposition by 18%. At a dose of 3.5 mg/kg, gallium lowered the serum calcium and serum 1,25-(OH)2D, inhibited growth, and accentuated the antiresorptive and antiformative effects seen at the two lower doses.(ABSTRACT TRUNCATED AT 250 WORDS)